Interactions of phospholipid vesicles with rat hepatocytes in vitro. Influence of vesicle-incorporated glycolipids.
We examined the interaction of glycolipid-containing phospholipid vesicles with rat hepatocytes in vitro. Incorporation of either N-lignoceroyldihydrolactocerebroside or the monosialoganglioside, GM1, enhanced liposomal lipid uptake 4-5-fold as judged by the uptake of radioactive phosphatidylcholine as a vesicle marker. Cerebroside enhanced phospholipid uptake only when incorporated into dimyristoyl, but not into egg phosphatidylcholine vesicles. The lack of cerebroside effect in egg phosphatidylcholine-containing vesicles appeared to be due to a limited exposure of the carbohydrate part of the glycolipid as suggested by the reduced agglutinability of those vesicles by Ricinus communis agglutinin. In contrast to the results with radioactive phosphatidylcholine, we observed only a 20% increase in vesicle-cell association as a result of glycolipid incorporation, when a trace amount of [14C]cholesteryloleate served as a marker of the liposomal lipids or when using the fluorescent dye, carboxyfluorescein, as a marker of the aqueous space of the vesicles. By the same token, intracellular delivery of vesicle-contents was only slightly enhanced (approx. 10%). The discrepancy between the association with the cells of phosphatidylcholine on the one hand and cholesteryloleate or entrapped marker on the other suggests different mechanisms of uptake for these markers. Our results are compatible with the notion that the main effect of incorporation of glycolipids into the vesicle is the enhancement of exchange or transfer of phospholipid molecules between vesicles and cells. Incubation of the cells with galactose or lactose, prior to addition of vesicles, suggests that this enhanced phospholipid exchange or transfer involves specific recognition of the terminal galactose residues of the glycolipid vesicles by a receptor present on the plasma membranes of hepatocytes.